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Development of Frozen Semen Making

and Intrauterine Inseminator in Jindo—Dog
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SUMMARY
(B EQFFE

I. Title of the Study

Development of Frozen Semen Making and Intrauterine Insemination

Technique in Jin—do Dog

II. Purpose and Necessity of the Study

Establishment of frozen semen making and intrauterine insemination technique
are really required to preserve the genetic materials and develop superior dog,
Jindo-Dog, of which designated already 53th of natural mounment in Korea and
334th in FCI at 1995. The merits of artificial insemination with frozen semen in
domestic animal has been approved and commercial application. However, the
frozen semen and intrauterine insemination technology in dog did not established
yvet and insufficient of preservation of genetic materials in Jin-do dog. There was
a limitation in useful improvement of superior dog, because an establishment of
intrauterine insemination technology was not perfectly developed yet. And so the
development of intrauterine insemination technique and intrauterine inseminator
could be applied with preservation of genetic materials, semen banking, making of
frozen semen and marketing of intrauterine inseminator in the world. These
technology can apply for smaller and larger pet dog, and so need to study this
project strongly.

If the utilization of dog semen could not improved, the development of dog
breeding have limitated from too low total semen number per collection, 300 to 500
million sperms. Intra vaginal insemination technique is inefficiency, because of one

insemination per collection. So an intrauterine insemination technique need to



develop for improving of semen utilization. If we can inseminate into uterus, not
vagina, the efficiency of semen utilization could be increased 5 to 10 times rather
than intra vagina insemination.

A lot of dollars for import of superior dog from oversea had been expended
and so need to paied too high price for mating with them. There are rear the pet
dog and Jin-do dog in Korea approximately 8 million. The rear of Jin—-do dog in
Jin—do island was reported about 10,627 dog (9&: 2,075, %: 8552) in 4,794 farm at
1999. December. If we can import a frozen semen instead of alive dog, we can
drop the expended dollars about 100 billions per year and decrease of mating pay
to more the half price, and then increase the population of pet dog rearer and
activation of related industry.

We need to preserve our genetic materials such as Jindo—dog. The preservation
of genetic materials sysmetically and reproductive breeding such as artificial
insemination have to develop of Jin-do dog for superior one in the world. The
population of pet animal rearer must be increase and so need to develop of related

industry, especially reproductive technology.

ITII. Scope of the Study

The superior Jin—-do dog at Jin—do island must be select to preserve of superior
one by frozen semen, intrauterine insemination technique, and so establish the
basement of multi-reproduction system and preservation of genetic materials. To
do this, we have to settlement of cryopreservation system of semen, optimal
extender buffer system, intrauterine insmeinator, intrauterine insemination technique
and so on. The development of intrauterine inseminator could be possible of using
of superior dog semen as well as marketing of them in the world. The semen
banking of superior Jin-do dog could be traded in the domestic and world

marketing.



1. Development of intrauterine insemination technique with frozen semen
o Development of intrauterine inseminator

o Improvement and repletion of intrauterine inseminator

o

Settlement of intrauterine insemination technique with frozen semen

O

Propagation of intrauterine inseminator and intrauterine insemination technique

2. Development of extender buffer and making technique

o Establishment of basic technique for making of frozen semen in Jin—-do dog
o Establishment of frozen semen making and optimal semen concentration

o Survey of frozen potential from individual dog

o Establishment of semen bank of superior Jin-do dog

3. Management of Jin-do dog and artificial insemination in farm
o Selection and management of Jin-do dog for experiment
o Establishment of optimal insemination point and artificial insemination in farm

o Reproduction and breeding using intrauterine insemination technique

IV. Result of the Study

We judged the successful of development of frozen semen making and
intrauterine insemination technique with intrauterine inseminator. The viability of
frozen semen in Jin-do dog is similar with bovine one and establishment of frozen
semen making technique, and so no problem for appling of industry. There was
need approximately 50 million sperm concentration per insemination for intrauterine
insemination in this study. An intrauterine inseminator had been developed by
myself and establish of intrauterine insemination technique, of which was spreaded
to an artificial inseminator and veterinary for using insemination. The judgement

of optimal insemination point is very important to improve of pregnancy rate and



so develop this technique by ultrasonograpy, of which can be detect of follicle size
in the estrus ovary.

If we can spread this technique to artificial inseminator and veterinary, who
can apply to new field, in dog Al such as cow Al This technology can be also

apply to pet industry as well as Jin-do dog.
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Table 1. Composition of tris-buffer extenders for Jindo-dog semen freezing

Compounds Extender 1 Extender I
Tris 3.028 g 3.028 g
Citric acid, monohydrate 1678 g 1678 g
Fructose 1.000 g 1.000 g
Na-benzyl penicillin 0.060 g 0.060 g
Streptomycin sulphate 0.100 g 0.100 g
Egg Yolk 20.0 ml 20.0 ml
Glycerol - 8.0 ml
D.W. to 100 ml to 100 ml
pH 6.53 6.48
Osmolarity 280 mOsm/Kg 1,370 mOsm/Kg
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A9 A dAn A A FHAQ #d FE HUh FRkEEE ®mo ggst

MAAQ H7E7F 73 CASAs(Computer-assisted semen analysis : Hamilton)S
AbsEReh. AAA N 10 WS F3Fe] microcell slideol] ¥ a2
, ZARRE S MOT(GE5A2 °BlE, %), PROG(H &5 4 AHH]
. %), VAP(RAS] 23 Hiols4E, m/sec), VCL(AAS] 23 Hd=dolesk
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Fig. 1. Semen collection and artificial vagina of Jindo—dog.
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2) ArAdum of FANG 20w JAEFFAH7I AL

Al AQuel A gAel FA FUE Aue $Fol Agel Y WA A
of Aole] 4R WASA fk. olst 2 AAYH A2 AFFHTE AX
S/ 9@ TAN Eua ATl AAFASE ARAUCk A AL AT
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(@) (H) (D

Fig. 3. Photograph of intrauterine inseminator and intrauterine insemination
procedure. (A) Type of intrauterine inseminator, (B) Endoscope and injection
catheter, (C) Assembly of intrauterine inseminator, (D) Vagina and cervix ox, (E)
Cervix ox and endoscope probe of intrauterine endoscope, (F) Cervix ox and
injection catheter, (G) Cervix ox and light of endoscope, (H) Insertion of

endoscope into vagina, and (I) Intrauterine insemination.
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1) Tris-bufferoll H7Fe = Fo 5ol me HAo EdA4x=

[0}

Fo] Fiel wE Ao HAES HEE Table 20149 2ok A AAW &S
Fru+Tre, Fructose, Trehalose, Fru+Tre+Xyl, 77} Fru+Xyl, Tre+Xyl, XyloseX.t}
oo 2 FUrh.(83.05.6, 82.33.1, 81.72.1, 81.05.6, vs 80.34.5, 76.73.8, 72.02.0). Yildiz
(200002 AAre] EEA, EEE B AAHAEL 32TolA 20-3023 BE §F BE
Aol Al fFoAoR AT ey E4E AR HE&
lactose, trehalose, maltose ¥ sucroses F7}gh sl A oAl FojH oz A ha

R a3t Woelder 5(1997)2 F2 F59YZ Al HAAAMEAA dojd = U= &



Ao tdte] WE7|5S 7FA I dar E3IF sucrosers A AAFY A trehalsoeX. U}

USH BE7]5o] kil 3% th Molinia 5(1994)2 19 7F Tris-bufferol A &2

H AR s RIS 29 R EY HSu kAol dvkal B skt

Garcia® Graham(1989)2 33 H+ & A §3) & 549 HE 19/ = 2
=

R AHolx  Esirtar a9l Yildiz 5(2000)8  glucose, lactose alc
3

Jm

raffinoseE A &3 Ao RE FE acroseome €SS 7AAZIT B sk}

3] 29 Sltrehalose, sucrose ¥ maltose= &3 & 84S ZAZIE A glo] H

Eosin B & Fast Green 94 % 99 FHol wWE AGxto] A AAn &2
Fru+Tre 7 7}Fructose, Trehalose, Fru+Tre+Xyl, Fru+Xyl, Tre+Xyl, Xylose®.t} -2
Ao g =9krh(83.05.6, 82.33.1, 81.72.1, 81.05.6, 80.34.5, 76.73.8, 72.02.0). 53] A
e AAe] HA L ol dHlE2 FAHEH FolAde] wWig 2 BARMAINLEE
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Table 2. Effect of sugar kind in Tris-buffer on post-thaw acrosome damage rate

of post-thaw spermatozoa

*Values with different superscripts were significantly different (p<0.05).
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Kind of
sugar / Fru+ Tre

Fructose |Trehalose| Xylose |Fru+ Tre| Fru+ Xyl | Tre+ Xyl
Type of + Xyl
sperm
Normal " " ‘ ) n . n

82.3+3.1%" | 81.7+2.1% | 72.0£2.0° | 83.0£5.6° | 80.3+4.5" | 76.7+3.8° | 81.0+5.6°
sperms
Abnorma

17.7 18.3 28.0 17.0 19.7 20.0 19.0
| sperms
—r-

SAC POERHG

Fig. 4. Canine sperm stain for acrosome damage with Eosin B &Green stain under

a inverted microscope(1,000x).
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2) Tris-bufferoll H7t¥ = 29 T7/o e 54, a4 €9

CASAZ #7713k Rz = Table 3949 2t 542 FrutTre, Frut+Tre+Xyl,
Tre+Xyl, Fru+Xyl, 77} Xylose, Trehalose, Fructose7-H.t} Fo & oz =vH(796,
753, 748, 7111, vs 704, 6615, 6312%; P<0.05). =& FA L freAdo] E AR F
o AoME Fru+Tre, Fru+Tre+Xyl, Tre+Xyl, Fru+Xyl, 77} Xylose, Trehalose,
Fructose - 2.t} o] & o2 =kth(677, 643, 626, 618, vs 602, 5713, 5310%; P<0.05).

1979 29RE 3 WAHoRA 14 B eEARALEA AL AL

Table 3. Effect of sugar kind in Tris-buffer on post-thaw motility analyzed in

canine

Kind of MOT PROG VAP VCL VSL LIN STR ALH
sugar (%) (%) (mic/s) | (mic/s) | (mic/s) (%) (%) (mic.)

Fructose | 63+12° | 53+10" | 642 7153 o8+1 732 871 | 3.9+0.2

Trehalose| 66+15° |57+13b"| 6249 7310 57+8 7162 89+2 | 3.6+0.5

Xylose | 70+4° | 60+2° | 64+2 7742 58+2 7242 ]7+1 | 4.0+0.1

Frut+ Tre | 7946 | 67+7" | 69+14 | 82+17 | 62+12 1212 86+1 | 4.3+0.8

Fru+Xyl | 71+11° | 618" | 66+6 79+7 60+5 72+1 ]7+2 | 4.1+0.3

Tre+ Xyl | 7448 | 626 6714 80+4 61+4 73+1 86+1 | 4.1+0.2

Fru+ Tre

+ Xyl

753" | 64+3b" | 6949 83+10 6218 132 871 | 4.2+0.3

*Values with different superscripts were significantly different (p<0.05).
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Table 4. Whelping rate and litter size for frozen-thawed dog semen inseminated

intravaginally or same equipment used

Items Intravaginal Intrauterine
No. of bitches inseminated® 15 26

No. of bitches whelping (%)% 6 (40.0) 21(86.6)
No. of pups born 17 89

No. of pups per litter (MeantS.E.) 2.8t1.2 4.2£1.6

a Total of 50x106 spermatozoa used per in intra-uterine and 3 times more
concentration (150x106 spermatozoa) in intra-vaginal insemination. Bitches were
inseminated twice 48 h apart.

* Whelping rate differed significantly (P < 0.05).

2. 3AARAHY Y 5 Azxr|e A
7h A=A FAARY AxXE AT V2V AH
D A= AR A dnt JAgd 2A

Ak g Awole Aele A, pH, ARl Aolrt el oz delA

2 ATFE ST o AEAe] Aol sl ol A} 559 IAEHS F
Al3ke] Table 53 62] 27H& A9t
Table 5. General characteristics of semen in Jin—do dog
No. | No. of | Volume |Conc. of | No. of
Viability | Survivability
of |collection|of semen| sperm | sperm pH Osmolarity

(+++) (%)
dog | times (ml) | 10¥%mD | 10%

5 40 3.33 1.49 518 | 7255 74.31 6.54-6.96(304.3-311.8

,35,



Table 6. Comparison of individual semen characteristic in Jib—-do dog

Name of [No. of collection| Volume of | Conc. of sperm No. of Viability
dog times semen (ml) (10%/ml) sperm (10%) (+++)
A 8 4.88 1.36 6.62 75.00
B 8 3.94 1.68 6.60 79.20
C 11 3.82 2.21 8.46 85.50
D 9 2.83 1.02 2.56 70.56
E 4 1.20 1.19 1.68 52.50

ml o]tk WA= Aokl 120-4.88 mle] EEEZ wo] xol7b A &
79 dole} #e] o AU FAEEE Wi 149x107/ml Fow]

AR ExpolE 9T, EAASTE FT 518x10° A=y e AgFS wrh
Aole] B AALEL(TY @ ++0)L 7255% Fom] 70% ool AoAwk FAA
ANz A FAstE 7S AAsGT. AEES Hi 7431%=E YEwoen AbE

of REACR Be AL BAE 4 YA FW A pHE 654696 oA AF
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Qe 304.3-311.8%2 ZAb| T,

2) MR HEV|F B HELEL e 548 HA

Table 7. Effect of temperature and period of preservation on the viability of semen

Temp.(C) |Immediately Day 1 Day 2 Day 3 Day 4
5 30.0 73.3 58.3 40.0 25.0
17 30.0 76.7 40.0 23.3 20.0
38 33.3 10.0 - - -

Table 8. Effect of temperature and period of preservation on the motility of semem

after CASA

,3’77



Temp.(C)| Periods | MOT | PROG | VAP | VCL | VSL | LIN STR | ALH
Immed. | 73.3 65.3 88.3 | 106.7 | 81.7 73.3 88.3 5.0

Day 1 | 62.7 54.7 73| 98T | 720 69.3 90.0 4.9

5 Day 2 | 47.0 40.0 7.0 | 970 | 69.3 67.7 86.3 5.4
Day 3 | 32.0 25.3 633 | 863 | 973 66.0 86.5 5.6

Day 4 | 40.0 33.5 60.5 | 825 | 955 66.0 86.5 4.8

Immed. | 78.7 72.3 96.0 | 117.7 | 89.7 74.3 90.0 5.7

Day 1 | 773 60.3 72.0 | 93.0 | 66.7 66.5 85.0 5.2

17 Day 2 | 34.0 273 69.3 | 100.0 | 62.7 65.7 88.0 5.6
Day 3 | 29.0 23.5 57.0 | 905 | 485 57.0 82.5 6.0

Day 4 | 26.0 22.5 43.0 | 73.0 | 380 54.5 86.0 5.5

Immed. | 80.7 71.7 93.0 | 1153 | 8.7 72.3 89.3 6.0

. Day 1 6.0 6.0 107.0 | 163.0 | 103.0 | 63.0 96.0 9.3

,38,
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Table 9. Comparison of motility of fresh and extended semen in Jin—do dog
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Table 10. Comparison of semen motility after glycerol equilibration
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Table 11. Effect of glycerol concentration on motility of post-thaw semen in

Jin-do dog
Conc. of No. of Microscope CASA
glycerol(%6) | examined | Viability(+++) | Survival (%) | MOT (%) | PROG (%)
3 22 26.24 31.48 18.00 14.00
5 8 22.00 24.99 12.00 5.00
7 2 7.50 10.00 19.00 12.00

Table 12. Effect of thawing temperature and time on viability of frozen semen

No. of Microscopic viability Microscopic survival
Thawing cond.
examined (+++) (%)
38T, 20 sec 14 25.46 28.67
557C, 10 sec 9 23.69 28.96
70C, 5 sec 7 23.21 27.08
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Post-thaw semen

Survival(%)
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Table 16. CASA results of post-thaw semen

ALH

(fm)

44

STR

(%)

87.3

LIN

(%)

72.1

VSL

68.4

VCL

89.2

VAP

(gm/sec) | (um/sec) | (um/sec)

74.3

PROG

(%)

54.1
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Tvoe | Dogs No. of | Volume anc. Total Viability | Survival
yp &5 | examined|  (ml) (10%ml) | sperm(10%) | (%) (%)
Ist 3 3.6 70.0 185.0 68.3 78.3

Whi
e 4 16 49 73.0 216.0 788 88.1

Jin-do
6th 12 49 38.6 177.7 75.4 85.8

dog
Mean 31 48 59.4 198.2 765 86.3
Yellow| 2nd 22 3.4 206.9 619.6 82.0 91.8
Jin-do| 5th 13 2.0 229.8 4416 80.8 90.8
dog | Mean 35 2.9 2154 553.5 81.6 91.4

Table 18. Comparison of individual semen viability and survival rate in post-thaw

semen

,46,



No. of Cooled semen Post-thaw semen CASA test
Type | Dogs "
examined Viability |Survival| Viability | Survival | MOT | PROG
Ist 1 80.0 85.0 50.0 65.0 71.0 56.0
4th 8 731 80.6 47.5 60.6 58.3 48.6
White
6th 5 67.0 76.0 50.0 65.0 63.0 514
Maen 14 714 79.3 48.6 62.5 60.9 50.1
2nd 21 75.0 84.0 o545 68.3 70.6 59.2
Yellow| 5th 12 73.8 82.9 479 61.7 60.3 50.3
Mean 33 74.5 83.6 52.1 65.9 66.7 55.9
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Table 19. Items of production, using for Al and storage of frozen semen
No. of No. of frozen No. of
No. of No. of No. of straw
Items | Dogs frozen straw straw straw
processing analysis transfer
maked produced preserved
Total 47 797(17) 47 750(16) 243 507
1st 1 12 1 11 11 0
4th 8 60 8 52 52 0
White
6th 5 33 5 28 28 0
Mean 14 105 14 91 91 0
2nd 21 490 21 469 110 359
Yellow | 5th 12 202 12 190 42 148
Mean 33 692 33 659 152 507
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Table 20. Analysis of success and failure for frozen semen production depend on

individual dogs
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Cause of failure

No. of
Dogs | Success |Failure| Under |Inferiority | Inferiority |Inferiority
collection Etc
sperm # | of semen |of cooling | of frozen
5 12
W1 23 18 3 1 1 1
(21.7) (66.7)
18 11
W4 36 18 5 2
(50.0) (61.1)
5 6
W6 16 11 1 1 3
(31.3) (54.5)
28 23 13
White 75 47 4 3 4
(37.3) (48.9) (27.7)
30 3 5
Y2 41 11 2 1
(73.2) (27.3) (45.5)
16 8
Y5 28 12 1 2 1
(57.1) (66.7)
46 11 6
Yellow 69 23 1 4 1
(66.7) (47.8) (26.1)
74 24 15 7 19
Total 144 70 5
(51.4) (34.3) (21.4) (10.0) (27.1)
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Dogs No. of Volumn CO;’IC. #. spe(ljrm Viability Survival
collected (ml) (x10°/ml) (x10”) (%) (%)
W1 5 2.98 154.4 445.0 89.0 93.0
W4 18 3.84 146.1 512.8 86.9 93.6
W6 5 6.32 54.8 271.0 74.0 86.0
White 28 4.13 131.3 457.5 85.0 92.1
Y2 30 3.30 203.8 652.6 84.5 92.2
Y5 16 2.23 2474 526.7 83.8 92.2
Yellow 46 2.93 2189 608.8 84.2 92.2
Mean 74 3.68 144.59 434.30 83.91 91.61
AL 550 JAAYS 2AS A¥ Bt ABe 368 ml, ARAFEE ml
165.29 %k T4 A= 418149 AEaRom, Aol ey PEEL 83.9%%
916% Folgir. w2lm Wysl @e] ulme] glojAt we] A5 Folate] 413
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Table 22. Viability and survivability of pre- and post-production of frozen semen

Pre—frozen Post-frozen No. of frozen
Dogs
Viability |Survivability| Viability Survivability straw
Dogs 83.0 87.0 50.0 64.0 14.0
W1 78.9 86.1 50.6 62.8 15.6
W4 67.0 76.0 50.0 65.0 6.6
W6 77.5 84.5 50.4 63.4 13.7
White 77.3 84.2 54.3 67.3 22.2
Y2 75.6 84.1 48.1 62.2 174
Y5 76.7 84.1 52.2 65.5 20.5
Yellow 67.00 83.71 44.45 64.31 13.75
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Table 23. Results of individual analysis by CASA



Dows |oxamined| (01 | 00) | Gaseo) | (m/seo) | Gmioeo) | G
Dogs 5 66.4 57.8 80.2 96.8 75.4 4.6
W1 17 65.0 55.4 72.4 88.6 66.8 45
W4 4 61.5 50.5 74.3 91.5 68.5 4.9
W6 26 64.7 55.1 74.2 90.6 68.7 4.6
White 27 68.4 57.2 79.0 94.1 72.4 4.6
Y2 16 60.4 50.6 70.7 84.6 66.1 4.0
Y5 43 65.4 54.7 75.9 90.6 70.0 4.4
Yellow 69 64.54 o4.47 75.24 90.97 69.70 451

Y MOT : motility,

Y VAP : average path velocity, Y VCL : curve linear velocity,

? VSL : straight-line velocity,
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Y PROG : progressive motility,

9 ALH : amplitude of lateral head displacement
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Table 24. Analysis of success and failure for frozen semen production depend on

season examined

Cause of failure
No. of )
Season ~|Success|Failure| Under |Inferiority |Inferiority |Inferiority
collection Etc
sperm #|of semen |of cooling| of frozen
. 36 11 8
Spring | 63| 579) | 27 | (407) 4 2 296) | 2
12 8 9
Summer| 36 | (33%3) | 24 | (339 2 1 @75 | 1
Fall 16 | (49g) | 9 3 3 9 1
. 19
Winter 29 (65.5) 10 2 3 2 1 2
74 24 19
Total | 144 | 514 | 70 | (343) 15 7 @y | °

,5’77



* Etc : Azoospermia, damage of collection tube, refuge for semen collection

F 1443 AAANHE A=A TF 74320 514%7F SAA N AFE7 7HEES

i, AAERE AHEGS W AL, & 7HS, dEFoRE 655%, 57.1%, 43.8%, 33.3%

o A%E Atk a@la AAAAEz AHRgs o AA¢ vg, TAEY 94
B SO 343%, 27.1%, 214% HiL, AR v sAEFS FE 5 o5
FE Asjdloz Agaon, 7ty ALdE &

Ae FAurk meA AN Axs: AfA JSAA AAANEE ALH Hl A=

= Ao weEld Aoz ddE Y

12
&

o

2) Al A (LGN 4
A=z A AT 249 Ax 7bedd 459 dA4d 44 HAAE 3

A= Table 259 2}

Table 25. Characteristic of collected semen depend on season
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Seasor No. of Volumn COTIC. #. Spe‘rm Viability Survival
collected (ml) (x10%ml) (x10° (%) (%)
Spring 36 3.01 194.7 504.5 82.1 91.8
Summer 12 3.26 170.6 567.5 87.1 93.8
Fall 7 3.07 198.4 636.1 89.3 94.3
Winter 19 4.27 173.8 599.5 85.8 91.1
Mean 74 3.40 147.50 461.52 86.08 92.75
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Table 26. Viability and survivability of pre- and post-production of frozen semen

according to season

Pre-frozen Post-frozen No. of

Season

Viability |Survivability| Viability |Survivability frozen straw

Spring 747 83.3 51.9 66.0 17.8
Summer 79.2 86.3 52.5 66.3 194
Fall 779 86.4 50.7 62.1 189
Winter 79.7 83.9 50.3 62.4 17.0
Mean 62.30 84.97 41.08 64.20 14.62
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Table 27. Effect of season on CASA results of frozen semen

Season e)li\la(r)ﬁiglgd 1\210(/2? P(FS’/?)G (u\é;égc) (u}n]/(éIeJc) (u}n]/ss,lgc) ?;%HI){
Spring 34 65.0 54.7 74.1 87.9 68.8 4.2
Summer 11 67.2 57.2 84.4 100.1 771.8 4.8
Fall 7 66.9 56.1 73.0 90.4 66.7 4.6
Winter 17 63.5 53.2 72.6 89.9 66.8 4.7
Mean 69 65.65 55.30 76.03 92.08 70.03 4.58

Y MOT : motility, Y PROG : progressive motility,

Y VAP : average path velocity, Y VCL : curve linear velocity,

? VSL : straight-line velocity, 9 ALH : amplitude of lateral head displacement
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Table 28. Summary of Al with frozen semen in farm
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(A) (B)
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(E) (F)

Fig. 5. Monitoring of vaginal cytology following the presence of vulva swelling

and serodanguineous discharge as Day 1 (200X). A) Day 1, B) Day 9, C)
Day 10, D) Day 11, E) Day 13 and F) Day 15.
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Fig. 6. Detection of follicle size by ultrasonograph for optimal Al point.
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Table 29. Production pups following natural mating n Jin-do dog
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Table 30. Production of pups following intrauterine insemination depend on sperm

concentration per straw
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Table 31. Results of intrauterine insemination with frozen semen

No. of No. (%) of | Mean pups
Father | Mother £ (%) (%)
inseminated | pregnancy produced
Ll uy 9 6 (66.70) 29 (4.8) 15 (51.7) 14 (48.3)
Ll g 2 1 (50.0) 4 (4.0) 4 (100)
g 3 6 4 (66.7) 18 (4.5) 9 (50.0) 9 (50.0)
g L1 3 4 (50.0) 19 (4.8) 12 (63.2) 7 (36.8)
Al 25 15 (60.0) 70 36 (51.4) 34 (48.6)
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Table 32. Effect of estrus confirmation on pregnancy and maen pups following
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intrauterine insemination

Estrus No. of No. (%) of | No. (%) of
Mean pups 2 )
confirmation |inseminated| pregnancy delivered
Confirm 17 12(70.6) 11(64.7) 51(4.6) 27 24
Unconfirm 8 5(62.5) 4(50.0) 19(4.8) 9 10
Total 25 17 15 70 36 34
wgel sl AAE 26FF 17 AL 1272 706%°] FHES Wi
RS 115 7F o] #RhE 64.7% =24 wgo] mgRlya e Hr|Rgo] sdE H

3slo] ¥

= -

Aguc i WolA e

Aol vhepset.

}) Hormone® s%o] & Ad7|& A3

ICG-STATUS-PRO (Synbiotics)E 9]
TS 23] AH AAE)
=

£

)

= WE Ve

o

HF-2-(Progesterone 50| 2.0mg/mlo]X)S HolE AL
Hir 2 116913 th. meEbA 119 oA 44
HESFY] A3 E ZAi= Table 332

o

[e}iKe)
FgHtSS B

oL
[€)

2¢] }zﬂ'oi 7-]/\]—6]— 733} d-xj el &

wole F7ke] vl

o =

3

ol

it
i

il

43} Progesterone +°¢| 2.0mg/mle]d <

O:].__

Al sAIA 26FF wrl ] ERkES Wo

ol 17%F MAF

o

oX,

&

Table 33. Effect of day of estrus response on pregnancy and maen pups following

intrauterine insemination
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Responce No. of No. (%) of [No. (%) of x
Mean pups d

from estrus | inseminated | pregnancy | delivered (%)
11> 9 7 77.8 32(4.6F) | 16(50.0) 16
11 < 8 4 50.0 19(4.8F) 11 8
Total 17 11 64.7 51(4.6F) | 27(52.9) 24
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Table 34. Effect of change of vaginal epithelial cells on pregnancy and maen pups

following intrauterine insemination
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Status of vaginal cells Total Before 2 days 1st Al 2nd Al

67.9%
71.5%

56.7%
55.0%

Pregnancy 70.3%

71.5%

76.7%
88.0%

Non-pregnancy
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Table 35. Effect of possibility of ultrasonograph detection on pregnancy and maen

pups following intrauterine insemination

No. of | No. (%) of |[No. (%) of
Ultrasonograph Mean pups ¥ d
examined | pregnancy | delivered
7V T 16 9 56.3% 41(4.55) | 23(56.1) | 18(43.9)
E7 s 9 6 66.7% 29(4.83) | 13(44.8) | 16(55.2)
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Table 36. Effect of detection of ovulation point by ultrasonograph on pregnancy

and maen pups following intrauterine insemination
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Table 37. Standing responce according of estrus times

Type of responce | Before 2 days Al 1st Al 2nd Al
Positiveness 18/25(72.0%) 22/25(88.0%) 19/25(76.0%)
Passiveness 6/25(24.0%) 3/25(12.0%) 5/25(20.0%)
Negativeness 1/25(4.0%) 1/25(4.0%)

Table 38. Effect of standing response on pregnancy and maen pups following

intrauterine insemination
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Company Main approach to canine frozen semen
International Canine Semen Bank(ICSB) canine Al & frozen semen
Canadian Kennel Club canine frozen semen
American Dog Breeders Association canine Al & frozen semen
Interglobe Genetics canine frozen semen banking
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